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(57) ABSTRACT 

A microphone unit (2) includes: a microphone Substrate (13); 
and a partition unit (20) having a diaphragm (22). The micro 
phone Substrate (13) has a first Substrate opening (14) and a 
second substrate opening (15). The partition unit (20) covers 
the first Substrate opening (14) and the diaphragm (22) covers 
a part of the first Substrate opening (14) so as to form an 
internal space containing an in-substrate unit space (12) 
formed at least in the microphone substrate (13) and commu 
nicating with outside from the diaphragm (22) via the first 
Substrate opening (14) and the second Substrate opening (15). 
This realizes a microphone unit in which a differential micro 
phone configured by a single diaphragm is mounted with a 
high density. 
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MICROPHONE UNIT 

TECHNICAL FIELD 

0001. The present invention relates to a microphone unit. 

BACKGROUND ART 

0002. In communication by telephone or the like, voice 
recognition, voice recording and the like, it is preferable to 
collect a target Voice (talker's voice) only. However, in a use 
environment of a Voice input apparatus, there is sometimes a 
Sound like background noise other than a target Voice. 
Because of this, the development of Voice input apparatuses, 
which allow an exact extraction of a target Voice, that is, have 
a function to remove noise even in a case where the appara 
tuses are used in an environment where there is noise, is 
advancing. 
0003 Besides, in recent years, electronic apparatuses are 
going Small, so that a technology for reducing the size of a 
Voice input apparatus is becoming important. Patent docu 
ment: JP-A-2007-81614 

DISCLOSURE OF THE INVENTION 

Problems to be Solved by the Invention 
0004 As a close-talking microphone that curbs distant 
noise, a differential microphone, which generates and uses a 
differential signal which indicates a difference between volt 
age signals from two microphones, is known. However, 
because the two microphones are used, it is hard to reduce the 
size of the microphone unit by mounting the differential 
microphone with high density, that is, by mounting the dif 
ferential microphone in a small region. 
0005. The present invention has been made in light of the 
above situation, and it is an object of the present invention to 
provide a microphone unit that is size-reduced by mounting a 
differential microphone with high density. 

Means for Solving the Problem 
0006. A microphone unit according to the present inven 
tion is a microphone unit that includes a microphone substrate 
and a partition portion that has a diaphragm; and converts an 
input sound wave into an electrical signal by vibrating the 
diaphragm by means of a difference between Sound pressures 
that act on both surfaces of the diaphragm; wherein 

0007 the microphone substrate has a first substrate 
opening portion and a second Substrate opening portion 
that are disposed on one Surface; 

0008 the partition portion covers the first substrate 
opening portion; 

0009 the diaphragm covers at least part of the first 
Substrate opening portion; and 

0010 an internal space, which is a space including at 
least a Substrate internal space that is formed inside the 
microphone Substrate; and communicates from the dia 
phragm to outside via the first Substrate opening portion 
and the second Substrate opening portion, is formed. 

0011. The partition portion may be formed as a so-called 
MEMS (Micro Electro Mechanical System). Besides, the 
diaphragm may be a thing that uses an inorganic piezoelectric 
thin film or an organic piezoelectric thin film to perform 
Sound-to-electricity conversion by means of a piezoelectric 
effect; or may be an electret film. Besides, the microphone 
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Substrate may be formed of an insulation molding material, 
sintered ceramics, glass epoxy, plastic or the like. 
0012. According to the present invention, it becomes pos 
sible to achieve a microphone unit in which a differential 
microphone composed of a diaphragm is mounted with high 
density. 
0013 (2) In the microphone unit, the substrate internal 
space may be disposed in a vertical direction of a region that 
on both ends thereof, includes the first substrate opening 
portion and the second Substrate opening portion. 
0014 (3) The microphone unit includes a cover portion 
that is put on a one-surface side of the microphone Substrate; 
wherein 

0.015 the cover portion has: a first cover-portion open 
ing portion; a second cover-portion opening portion; a 
third cover-portion opening portion; a fourth cover-por 
tion opening portion; a first cover-portion internal space 
that connects the first cover-portion opening portion and 
the second cover-portion opening portion to each other; 
and a second cover-portion internal space that connects 
the third cover-portion opening portion and the fourth 
cover-portion opening portion to each other; 

0016 the first cover-portion internal space communi 
cates with the outside via the first cover-portion opening 
portion and with the internal space via the second cover 
portion opening portion; and 

0017 the second cover-portion internal space commu 
nicates with the outside via the third cover-portion open 
ing portion and may be partitioned from the internal 
space by the partition portion at at least part of the fourth 
cover-portion opening portion. 

0018 (4) In the microphone unit, the microphone sub 
strate may be formed by attaching a plurality of Substrates to 
each other in Such a way that the Substrate internal space is 
formed. 
0019 (5) In the microphone unit, the microphone sub 
strate has a third Substrate opening portion disposed on the 
other Surface; and 

0020 the internal space may connect the diaphragm and 
the outside to each other via the third substrate opening 
portion besides the first Substrate opening portion and 
the second Substrate opening portion. 

0021 (6) In the microphone unit, the substrate internal 
space may be disposed in a vertical direction of the third 
Substrate opening portion. 
0022 (7) The microphone unit includes a wiring substrate; 
wherein 

0023 the wiring substrate is disposed on a other-surface 
side of the microphone Substrate and so joined to the 
other-side surface side as to cover the third substrate 
opening portion. 

0024 (8) In the microphone unit, a sound-wave arrival 
time from the first cover-portion opening portion to the dia 
phragm and a Sound-wave arrival time from the third cover 
portion opening portion to the diaphragm may be equal to 
each other. 
0025 (9) The microphone unit may include a signal pro 
cess circuit that is disposed on the one-surface side of the 
microphone Substrate and in the second cover-portion inter 
nal space. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0026 FIG. 1A is a diagram showing a structure of a micro 
phone unit according to a first embodiment. 
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0027 FIG. 1B is a sectional view for describing operation 
of the microphone unit according to the first embodiment. 
0028 FIG. 2A is a diagram showing a structural example 
of a microphone Substrate of the microphone unit according 
to the first embodiment, that is, a schematic plan view show 
ing a structure of a lower Substrate of a microphone substrate 
that is formed by attaching two substrates to each other. 
0029 FIG. 2B is a diagram showing a structural example 
of the microphone Substrate of the microphone unit according 
to the first embodiment, that is, a schematic plan view show 
ing a structure of an upper Substrate of the microphone Sub 
strate that is formed by attaching two substrates to each other. 
0030 FIG. 3 is a sectional view schematically showing a 
structure of a capacitor-type microphone. 
0031 FIG. 4A is a diagram showing a structure of a micro 
phone unit according to a second embodiment. 
0032 FIG. 4B is a sectional view for describing operation 
of the microphone unit according to the second embodiment. 
0033 FIG. 5A is a diagram showing a structural example 
of a microphone Substrate of the microphone unit according 
to the second embodiment, that is, a schematic plan view 
showing a structure of a lower Substrate of a microphone 
substrate that is formed by attaching three substrates to each 
other. 
0034 FIG. 5B is a diagram showing a structural example 
of the microphone Substrate of the microphone unit according 
to the second embodiment, that is, a schematic plan view 
showing a structure of an intermediate Substrate of the micro 
phone substrate that is formed by attaching three substrates to 
each other. 
0035 FIG. 5C is a diagram showing a structural example 
of the microphone Substrate of the microphone unit according 
to the second embodiment, that is, a schematic plan view 
showing a structure of an upper Substrate of a microphone 
substrate that is formed by attaching three substrates to each 
other. 
0036 FIG. 6 is a diagram showing another structural 
example of the microphone Substrate of the microphone unit 
according to the second embodiment. 
0037 FIG. 7A is a diagram showing a structure of a micro 
phone unit according to a third embodiment. 
0038 FIG. 7B is a sectional view for describing operation 
of the microphone unit according to the second embodiment. 
0039 FIG. 8A is a diagram showing a structural example 
of a microphone Substrate of the microphone unit according 
to the third embodiment, that is, a schematic plan view show 
ing a structure of a lower Substrate of a microphone substrate 
that is formed by attaching two substrates to each other. 
0040 FIG. 8B is a diagram showing a structural example 
of the microphone Substrate of the microphone unit according 
to the third embodiment, that is, a schematic plan view show 
ing a structure of an upper Substrate of the microphone Sub 
strate that is formed by attaching two substrates to each other. 
0041 FIG.9A is a diagram showing a structure of a micro 
phone unit according to a fourth embodiment. 
0042 FIG.9B is a sectional view for describing operation 
of the microphone unit according to the fourth embodiment. 
0043 FIG. 10A is a diagram showing a structure of a 
microphone unit according to a fifth embodiment. 
0044 FIG. 10B is a sectional view for describing opera 
tion of the microphone unit according to the fifth embodi 
ment. 

0045 FIG. 11A is a diagram showing a structure of a 
microphone unit according to a sixth embodiment. 
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0046 FIG. 11B is a sectional view for describing opera 
tion of the microphone unit according to the sixth embodi 
ment. 

LIST OF REFERENCE SYMBOLS 

0047 1-6 microphone units 
0048 10, 13, 16 microphone substrates 
0049 11 substrate opening portion 
0050 12 substrate internal space 
0051 14 first substrate opening portion 
0.052 15 second substrate opening portion 
0053 17third substrate opening portion 
0054) 20 partition portion 
0055 22 diaphragm 
0056 24 hold portion 
0057. 30 wiring substrate 
0058. 31-32 electrodes 
0059) 33 seal portion 
0060 40 cover portion 
0061 41 first cover-portion opening portion 
0062 42 second cover-portion opening portion 
0063 43 third cover-portion opening portion 
0064. 44 fourth cover-portion opening portion 
0065 45 first cover-portion internal space 
0.066 46 second cover-portion internal space 
0067 50 signal process circuit 
0068 200 capacitor-type microphone 
0069. 202 diaphragm 
0070 204 electrode 

BEST MODE FOR CARRYING OUT THE 
INVENTION 

0071. Hereinafter, the embodiments to which the present 
invention is applied are described with reference to the draw 
ings. However, the present invention is not limited to the 
following embodiments. Besides, the present invention cov 
ers a free combination of the following contents. 
0072 Here, the microphone units described hereinafter 
are applicable to, for example, Voice communication appara 
tuses Such as a mobile telephone, a public telephone, a trans 
ceiver, a headset and the like, or to a recording apparatus, an 
amplification system (loudspeaker), a microphone system 
and the like. 
(0073 1. Microphone Unit According To First Embodi 
ment 

0074. A structure of a microphone unit 1 according to a 
first embodiment is described with reference to FIGS. 1A, 1B, 
2A, 2B and 3. 
0075 FIG. 1A is a diagram showing a structure of a micro 
phone unit according to the first embodiment: an upper draw 
ing is a sectional view of the microphone unit 1 according to 
the present embodiment; and a lower drawing is a diagram 
schematically showing a plan view of the microphone unit 1 
according to the present embodiment. 
0076. The microphone unit 1 according to the present 
embodiment includes a microphone Substrate, that is, a mike 
substrate 10. The mike substrate 10 has: a substrate opening 
portion 11 that faces one surface; and a Substrate internal 
space 12 that communicates with outside via the Substrate 
opening portion 11. The Substrate internal space 12 may be 
disposed in a vertical direction only of the Substrate opening 
portion 11. 
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0077. The shape of the substrate internal space 12 is not 
especially limited and may be a rectangular parallelepiped, 
for example. Besides, the shape of the Substrate opening 
portion 11 is not especially limited and may be a rectangle, for 
example, in a case where the Substrate internal space 12 is a 
rectangular parallelepiped, the Substrate opening portion 11 
may be disposed on the entire one surface of the substrate 
internal space 12. 
0078. The mike substrate 10 may be formed of a material 
Such as an insulation molding material, sintered ceramics, 
glass epoxy, plastic or the like. Besides, it is possible to 
produce the mike substrate 10 that has the substrate internal 
space 12: for example, by pushing a mold that has a convex 
portion against an insulation molding material; with sintered 
ceramics by using a desired mold; or by attaching a plurality 
of substrates some of which have a through-hole and the other 
of which do not have a through-hole. 
007.9 FIGS. 2A and 2B are diagrams for describing a 
structural example of the mike substrate 10 that is produced 
by attaching a plurality of Substrates some of which have a 
through-hole and the other of which do not have a through 
hole. FIG. 2A is a schematic plan view showing a structure of 
a lower substrate of the mike substrate 10 that is formed by 
attaching two substrates to each other; and FIG. 2B is a 
schematic plan view showing a structure of an upper Substrate 
of the mike substrate 10 that is formed by attaching the two 
substrates to each other. It is possible to obtain the mike 
substrate 10 by attaching an upper substrate 102, which has a 
through-hole 102a that has substantially a rectangular shape 
when seen in a planar fashion, on a lower substrate 101 that 
dose not have a through-hole. 
0080. The microphone unit 1 according to the present 
embodiment includes a partition portion 20. The partition 
portion 20 is disposed at a position to cover part of the sub 
strate opening portion 11. 
0081. The partition portion 20 includes a diaphragm 22 in 
part thereof. The diaphragm 22 is a member that vibrates in a 
direction of the normal when a sound wave is applied. And, in 
the microphone unit 1, an electrical signal is extracted based 
on vibration of the diaphragm 22, so that the electrical signal 
indicating a voice which is applied to the diaphragm 22 is 
obtained. In other words, the diaphragm 22 is a diaphragm of 
the microphone. 
0082. The diaphragm 22 is disposed at a position to cover 
part of the substrate opening portion 11. Here, the position of 
a vibration Surface of the diaphragm 22 may match an open 
ing Surface of the Substrate opening portion 11 or may not. 
Besides, the partition portion 20 may have a hold portion 24 
that holds the diaphragm 22. 
0083. Hereinafter, as an example of the microphone that is 
applicable to the present embodiment, a structure of a capaci 
tor-type microphone 200 is described. FIG. 3 is a sectional 
view schematically showing a structure of the capacitor-type 
microphone 200. 
0084. The capacitor-type microphone 200 has a dia 
phragm 202. Here, the diaphragm 202 corresponds to the 
diaphragm 22 of the microphone unit 1 according to the 
present embodiment. The diaphragm 202 is a film (thin film) 
that receives a sound wave to vibrate, has electrical conduc 
tivity and forms one end of an electrode. The capacitor-type 
microphone 200 has also an electrode 204. The electrode 204 
is disposed to face and come close to the diaphragm 202. In 
this way, the diaphragm 202 and the electrode 204 define a 
capacity. When a soundwave enters the capacitor-type micro 
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phone 200, the diaphragm 202 vibrates and the distance 
between the diaphragm 202 and the electrode 204 changes, so 
that the electrostatic capacity between the diaphragm 202 and 
the electrode 204 changes. By capturing the change in the 
electrostatic capacity as a Voltage change, for example, it is 
possible to obtain an electrical signal based on the vibration of 
the diaphragm 202. In other words, it is possible to convert a 
sound wave that enters the capacitor-type microphone 200 
into an electrical signal and output the electrical signal. Here, 
in the capacitor-type microphone 200, the electrode 204 may 
have a structure that is not influenced by a sound wave. For 
example, the electrode 204 may have a mesh structure. 
I0085. However, the microphone (diaphragm 22) to which 
the present invention is applicable is not limited to the capaci 
tor-type microphone; and is applicable to any of microphones 
that are already well known. For example, the diaphragm 22 
may be a diaphragm for various microphones Such as an 
electrical type (dynamic type), an electro-magnetic type 
(magnetic type), a piezoelectric type (crystal type) and the 
like. 

I0086 Or, the diaphragm 22 may be a semiconductor film 
(e.g., silicon film). In other words, the diaphragm 22 may be 
a diaphragm for a silicon mike (Simike). By using a silicon 
mike, it is possible to achieve size reduction and high perfor 
mance of the microphone unit 1. 
I0087 Here, the shape of the diaphragm 22 is not especially 
limited. For example, the shape of the diaphragm 22 may be 
a circle. 

I0088 FIG. 1B is a sectional view for describing operation 
of the microphone unit 1 according to the present embodi 
ment. 

I0089. A sound pressure Pf1 of a sound wave, which 
reaches the diaphragm 22 without passing through the Sub 
strate internal space 12, is applied to one Surface of the dia 
phragm 22; a sound pressure Pb1 of a sound wave, which 
reaches the diaphragm 22 by passing through the Substrate 
internal space 12, is applied to the other surface of the dia 
phragm 22. Accordingly, the diaphragm 22 operates based on 
a difference between the sound pressure Pfl and the sound 
pressure Pb1. In other words, the diaphragm 22 operates as a 
diaphragm of a differential mike. 
0090 Accordingly, according to the microphone unit in 
the present embodiment, it is possible to detect a sound 
pressure difference by using the sound waves, as the inputs, at 
the two points on the same surface of the mike substrate 10. 
Besides, by mounting a differential mike composed of one 
diaphragm with high density, it is possible to achieve a small 
size, light-weight microphone unit. 
0091 2. Microphone Unit According To Second Embodi 
ment 

0092. A structure of a microphone unit 2 according to a 
second embodiment is described with reference to FIGS. 4A, 
4B, 5A to 5C and 6. 
0093 FIG. 4A is a diagram showing an example of a 
structure of a microphone unit according to the present 
embodiment: an upper drawing is a sectional view of the 
microphone unit 2 according to the present embodiment; a 
lower drawing is a diagram schematically showing a plan 
view of the microphone unit 2 according to the present 
embodiment. Here, the same structures as those of the micro 
phone unit 1 that is described by using FIG. 1A are indicated 
by the same reference numbers; and detailed description of 
them is skipped. 
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0094. The microphone unit 2 according to the present 
embodiment includes a mike substrate 13. The mike substrate 
13 has: a first Substrate opening portion 14 and a second 
Substrate opening portion 15 that face one surface; and the 
Substrate internal space 12 that communicates with outside 
via the first Substrate opening portion 14 and the second 
substrate opening portion 15. The substrate internal space 12 
may be disposed in a vertical direction only of a region that at 
both ends thereof, includes the first substrate opening portion 
14 and the second Substrate opening portion 15. 
0095. The shape of the substrate internal space 12 is not 
especially limited and may be a rectangular parallelepiped, 
for example. Besides, the shapes of the first Substrate opening 
portion 14 and the second Substrate opening portion 15 are not 
especially limited and may be a circle or a rectangle, for 
example. Further, in a case where the Substrate internal space 
12 is a rectangular parallelepiped, the first Substrate opening 
portion 14 and the second Substrate opening portion 15 may 
be disposed at both ends of one surface of the substrate 
internal space 12. 
0096. The mike substrate 13 may be formed of a material 
Such as an insulation molding material, sintered ceramics, 
glass epoxy, plastic or the like. Besides, it is possible to 
produce the mike substrate 13 that has the substrate internal 
space 12, for example, by attaching a plurality of Substrates 
some of which have a through-hole and the other of which do 
not have a through-hole. 
0097 FIGS. 5A and 5C are diagrams for describing a 
structural example of the mike substrate 13 which is produced 
by attaching a plurality of Substrates some of which have a 
through-hole and the other of which do not have a through 
hole. FIG. 5A is a schematic plan view showing a structure of 
a lower substrate of the mike substrate 13 that is formed by 
attaching three substrates to each other; FIG. 5B is a sche 
matic plan view showing a structure of an intermediate Sub 
strate of the mike substrate 13 that is formed by attaching the 
three substrates to each other; and FIG.5C is a schematic plan 
view showing a structure of an upper Substrate of the mike 
substrate 13 that is formed by attaching the three substrates to 
each other. It is possible to obtain the mike substrate 13 by 
attaching an intermediate Substrate 132, which has a through 
hole 132a that has Substantially a rectangular shape when 
seen in a planar fashion, on a lower substrate 131 that dose not 
have a through-hole; and further by attaching an upper Sub 
strate 133, which has two through-holes 133a, 133b that have 
Substantially a rectangular shape when seen in a planar fash 
1O. 

0098. Here, instead of preparing the lower substrate 131 
and the intermediate substrate 132, by preparing a lower 
substrate 134, as the substrate that does not have a through 
hole, which has a groove portion 134a that has substantially a 
rectangular shape when seen in a planar fashion as shown in 
FIG. 6; and the mike substrate 13 may be obtained by attach 
ing the above upper substrate 133 that has the two through 
holes 133a, 133b to the lower substrate 134. 
0099. The microphone unit 2 according to the present 
embodiment includes the partition portion 20. The partition 
portion 20 is disposed at a position to cover the entire first 
Substrate opening portion 14. The structure of the partition 
portion 20 is the same as the microphone unit 1 that is 
described by using FIG. 1A. The diaphragm 22 of the parti 
tion portion 20 is disposed at a position to cover part of the 
first substrate opening portion 14. Here, the position of the 
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vibration Surface of the diaphragm 22 may match the opening 
Surface of the first Substrate opening portion 14 or may not. 
0100 FIG. 4B is a sectional view for describing operation 
of the microphone unit 2 according to the present embodi 
ment. 

0101. A sound pressure Pf2 of a sound wave, which 
reaches the diaphragm 22 without passing through the Sub 
strate internal space 12, is applied to one Surface of the dia 
phragm 22; a sound pressure Pb2 of a sound wave, which 
reaches the diaphragm 22 by passing through the Substrate 
internal space 12, is applied to the other surface of the dia 
phragm 22. Accordingly, the diaphragm 22 operates based on 
a difference between the sound pressure Pf2 and the sound 
pressure Pb2. In other words, the diaphragm 22 operates as a 
diaphragm of a differential mike. 
0102 Here, to obtain a good differential-mike character 

istic, adhesion between the mike substrate 13 and the hold 
portion 24 becomes important. If there is an acoustic leak 
between the mike substrate 13 and the hold portion 24, the 
Sound pressure that enters from the second Substrate opening 
portion 15 cannot reach the diaphragm 22 and it is impossible 
to obtain a good differential-mike characteristic. In the 
present embodiment, all the four edges of a lower surface of 
the hold portion 24 that holds the diaphragm 22 are in tight 
contact with an upper surface of the mike substrate 13, in 
other words, an acoustic-leak measure for this one Surface is 
taken by means of a seal member or the like, it is possible to 
obtain a good differential-mike characteristic without 
unevenness and it is possible to obtain a microphone unit that 
is also resistant to an environmental change. 
0103) Accordingly, according to the microphone unit in 
the present embodiment, it is possible to detect the sound 
pressure difference by using the sound waves, as the inputs, at 
the two points on the same surface of the mike substrate 13. 
Besides, by mounting a differential mike composed of one 
diaphragm with high density, it is possible to achieve a small 
size, light-weight microphone unit. 
0104 3. Microphone Unit According To Third Embodi 
ment 

0105. A structure of a microphone unit 3 according to a 
third embodiment is described with reference to FIGS. 7A, 
7B, 8A and 8B. 
0106 FIG. 7A is a diagram showing an example of a 
structure of a microphone unit according to the present 
embodiment: an upper drawing is a sectional view of the 
microphone unit 3 according to the present embodiment; a 
lower drawing is a diagram schematically showing a plan 
view of the microphone unit 3 according to the present 
embodiment. Here, the same structures as those of the micro 
phone unit 1 that is described by using FIG. 1A and the 
microphone unit 2 that is described by using FIG. 4A are 
indicated by the same reference numbers; and detailed 
description of them is skipped. 
0107 The microphone unit 3 according to the present 
embodiment includes a mike substrate 16. The mike substrate 
16 has: the first substrate opening portion 14 and the second 
substrate opening portion 15 that face one surface; a third 
substrate opening portion 17 that faces the other surface; and 
the Substrate internal space 12 that communicates with out 
side via the first Substrate opening portion 14, the second 
Substrate opening portion 15 and the third Substrate opening 
portion 17. The substrate internal space 12 may be disposed in 
a vertical direction only of the third Substrate opening portion 
17. 



US 2011/0158449 A1 

0108. The shape of the substrate internal space 12 is not 
especially limited and may be a rectangular parallelepiped, 
for example. Besides, the shapes of the first Substrate opening 
portion 14, the second Substrate opening portion 15 and the 
third substrate opening portion 17 are not especially limited 
and may be a circle or a rectangle, for example. Moreover, in 
a case where the internal space 12 is a rectangular parallel 
epiped, the first Substrate opening portion 14 and the second 
substrate opening portion 15 may be disposed at both ends of 
one of opposite surfaces of the rectangular parallelepiped; 
and the third substrate opening portion 17 may be disposed on 
the other of the opposite surfaces of the rectangular parallel 
epiped. Besides, in the case where the Substrate internal space 
12 is a rectangular parallelepiped, the entire one Surface of the 
Substrate internal space 12 may be the third Substrate opening 
portion 17. 
0109 The mike substrate 16 may be formed of a material 
Such as an insulation molding material, sintered ceramics, 
glass epoxy, plastic or the like. Besides, it is possible to 
produce the mike substrate 16 that has the substrate internal 
space 12: for example, by pushing a mold that has a convex 
portion against an insulation molding material and by form 
ing a through-hole after the producing; with sintered ceramics 
by using a desired mold and by forming a through-hole after 
the producing; or by attaching Substrates which have a 
through-hole arranged differently from each other. 
0110 FIGS. 8A and 8B are diagrams for describing a 
structural example of the mike substrate 16 which is produced 
by attaching substrates which have a through-hole arranged 
differently from each other. FIG. 8A is a schematic plan view 
showing a structure of a lower substrate of the mike substrate 
16 that is formed by attaching two substrates to each other; 
and FIG. 8B is a schematic plan view showing a structure of 
an upper substrate of the mike substrate 16 that is formed by 
attaching the two substrates to each other. It is possible to 
obtain the mike substrate 16 by attaching the upper substrate 
162, which has two through-holes 162a, 162b that have sub 
stantially a rectangular shape when seen in a planar fashion, 
on a lower substrate 161 which has a through-hole that has 
Substantially a rectangular shape when seen in a planar fash 
1O. 

0111. The microphone unit 3 according to the present 
embodiment includes the partition portion 20. The partition 
portion 20 is disposed at a position to cover the entire first 
Substrate opening portion 14. The structure of the partition 
portion 20 is the same as the microphone unit 1 that is 
described by using FIG. 1A and as the microphone unit 2 that 
is described by using FIG. 4A. Here, the position of the 
vibration Surface of the diaphragm 22 may match the opening 
Surface of the first Substrate opening portion 14 or may not. 
0112 The microphone unit 3 according to the present 
embodiment, as shown in FIG. 7B, may join to a wiring 
substrate 30. The wiring substrate 30 holds the mike substrate 
16 and on which a wiring and the like, which guide an elec 
trical signal based on the vibration of the diaphragm 22 to 
other circuits, are formed. Besides, the microphone unit 3 
according to the present embodiment may include electrodes 
31 and 32 that are used to guide an electrical signal based on 
the vibration of the diaphragm 22 to the wiring substrate 30. 
Here, the two electrodes are shown in FIG. 7B; however, the 
shape and number of electrodes are not especially limited. 
0113. In the microphone unit 3 according to the present 
embodiment, as shown in FIG.7B, the third substrate opening 
portion 17 is able to be blocked by joining to the wiring 
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substrate 30; and it becomes possible to use the substrate 
internal space 12 as a sound-wave route. 
0114. The wiring substrate 30 may be joined to a region 
that surrounds the third substrate opening portion 17 in all 
directions on the other surface of the mike substrate 16. For 
example, the wiring Substrate 30 may include a seal portion 
33 that surrounds, without discontinuity, a circumference of 
the third substrate opening portion 17 on the other surface of 
the mike substrate 16 and joins the mike substrate 16 and the 
wiring substrate 30 to each other. In this way, it is possible to 
prevent a voice (acoustic leak) from entering the third Sub 
strate opening portion 17 via a gap between the mike Substrate 
16 and the wiring substrate 30. 
0115 The seal portion 33 may be formed of solder, for 
example. Besides, for example, the seal portion 33 may be 
formed of an electro-conductive adhesive such as silver paste 
or the like or of an adhesive that does not especially have 
electrical conductivity. Besides, for example, the seal portion 
33 may beformed of a material such as an adhesive seal or the 
like that is able to secure air-tightness. 
0116. Next, operation of the microphone unit 3 according 
to the present embodiment is described by using FIG. 7B. 
0117. A sound pressure Pf3 of a sound wave, which 
reaches the diaphragm 22 without passing through the inter 
nal space 12, is applied to one surface of the diaphragm 22; a 
sound pressure Pb3 of a sound wave, which reaches the dia 
phragm 22 by passing through the internal space 12, is 
applied to the other Surface of the diaphragm 22. Accordingly, 
the diaphragm 22 operates based on a difference between the 
sound pressure Pf3 and the sound pressure Pb3. In other 
words, the diaphragm 22 operates as a diaphragm of a differ 
ential mike. 

0118. Here, to obtain a good differential-mike character 
istic, adhesion between the mike substrate 16 and the hold 
portion 24 becomes important. If there is an acoustic leak 
between the mike substrate 16 and the hold portion 24, the 
Sound pressure that enters from the second Substrate opening 
portion 15 cannot reach the diaphragm 22 and it is impossible 
to obtain a good differential-mike characteristic. In the 
present embodiment, in the first Substrate opening portion 14, 
all the four edges of the lower surface of the hold portion 24 
that holds the diaphragm 22 are in tight contact with an upper 
surface of the mike substrate 16, in other words, an acoustic 
leak measure for this one surface is taken by means of a seal 
member or the like, it is possible to obtain a good differential 
mike characteristic without unevenness and it is possible to 
obtain a microphone unit that is also resistant to an environ 
mental change. 
0119 Moreover, as for the mike substrate 16, by blocking 
the third substrate opening portion 17 by means of the wiring 
substrate 30 to secure the substrate internal space 12, a mem 
ber like the mike substrate 13 shown in the second embodi 
ment that seals the lower portion of the substrate internal 
space 12 becomes unnecessary, so that it is possible to curb 
the thickness of the mike substrate and it is possible to achieve 
the thin microphone unit 3. 
0120 Accordingly, according to the microphone unit in 
the present embodiment, it is possible to detect the sound 
pressure difference by using the sound waves, as the inputs, at 
the two points on the same surface of the mike 16. Besides, by 
mounting a differential mike composed of one diaphragm 
with high density, it is possible to achieve a small-size, light 
weight microphone unit. 
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0121 4. Microphone Unit According To Fourth Embodi 
ment 

0122. A structure of a microphone unit 4 according to a 
fourth embodiment is described with reference to FIGS. 9A 
and 9B. 
0123 FIG. 9A is a diagram showing an example of a 
structure of a microphone unit according to the present 
embodiment: an upper drawing is a sectional view of the 
microphone unit 4 according to the present embodiment; a 
lower drawing is a diagram schematically showing a plan 
view of the microphone unit 4 according to the present 
embodiment. Here, the same structures as those of the micro 
phone unit 1 that is described by using FIG. 1A are indicated 
by the same reference numbers; and detailed description of 
them is skipped. 
0.124. The microphone unit 4 according to the present 
embodiment includes the mike substrate 10. The mike sub 
strate 10 has: the substrate opening portion 11 that faces one 
Surface; and the Substrate internal space 12 that communi 
cates with outside via the substrate opening portion 11. The 
substrate internal space 12 may be disposed in the vertical 
direction only of the substrate opening portion 11. Besides, 
the microphone unit 4 according to the present embodiment 
includes the partition portion 20. The partition portion 20 is 
disposed at the position to cover part of the Substrate opening 
portion 11. Besides, the diaphragm 22 of the partition portion 
20 is disposed at the position to cover part of the substrate 
opening portion. These structures are the same as the micro 
phone unit 1 that is described by using FIG. 1A. 
0.125. The microphone unit 4 according to the present 
embodiment includes a cover portion 40 that is put on a 
one-surface side of the mike substrate 10. The cover portion 
40 has: a first cover-portion opening portion 41; a second 
cover-portion opening portion 42; a third cover-portion open 
ing portion 43; a fourth cover-portion opening portion 44; a 
first cover-portion internal space 45 that connects the first 
cover-portion opening portion 41 and the second cover-por 
tion opening portion 42 to each other, and a second cover 
portion internal space 46 that connects the third cover-portion 
opening portion 43 and the fourth cover-portion opening por 
tion 44 to each other. 
0126 The first cover-portion internal space 45 communi 
cates with outside via the first cover-portion opening portion 
41 and with the substrate internal space 12 via the second 
cover-portion opening portion 42. The shapes of the first 
cover-portion opening portion 41 and the second cover-por 
tion opening portion 42 are not especially limited and may be 
a rectangle or a circle, for example. Besides, part of the 
second cover-portion opening portion 42 may face one Sur 
face of the mike substrate 10. 
0127. The second cover-portion internal space 46 commu 
nicates with outside via the third cover-portion opening por 
tion 43 and partitioned from the substrate internal space 12 by 
the partition portion 20 at at least part of the fourth cover 
portion opening portion 44. The shapes of the third cover 
portion opening portion 43 and the fourth cover-portion open 
ing portion 44 are not especially limited and may be a 
rectangle or a circle, for example. Besides, part of the fourth 
cover-portion opening portion 44 may face one surface of the 
mike substrate 10. 
0128. The microphone unit 4 according to the present 
embodiment may include a signal process circuit 50. The 
signal process circuit 50 performs processes such as amplifi 
cation of a signal that is based on the vibration of the dia 
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phragm 22 and the like. The signal process circuit 50 may be 
disposed on the one-surface side that is part of the mike 
Substrate 10 and in the second cover-portion internal space 
46. It is preferable that the signal process circuit 50 is dis 
posed near the diaphragm 22. In a case where the signal based 
on the vibration of the diaphragm 22 is weak, it is possible to 
increase SNR (Signal to Noise Ratio) by curbing the influ 
ence of external electro-magnetic noise as Small as possible. 
Besides, the signal process circuit 50 may have a structure 
that incorporates not only an amplification circuit but also an 
AD converter and the like and performs a digital output. 
I0129 FIG.9B is a sectional view for describing operation 
of the microphone unit 4 according to the present embodi 
ment. 

0.130. A sound pressure Pfa of a sound wave, which enters 
from the third cover-portion opening portion 43, passes 
through the second cover-portion internal space 46 and 
reaches the diaphragm 22, is applied to one surface of the 
diaphragm 22; a sound pressure Pb4 of a sound wave, which 
enters from the first cover-portion opening portion 41, passes 
through the first cover-portion internal space 45 and the sub 
strate internal space 12, and reaches the diaphragm 22, is 
applied to the other Surface of the diaphragm 22. Accordingly, 
the diaphragm 22 operates based on a difference between the 
sound pressure Pfa and the sound pressure Pb4. In other 
words, the diaphragm 22 operates as a diaphragm of a differ 
ential mike. 
0131 Accordingly, according to the microphone unit in 
the present embodiment, it is possible to detect the sound 
pressure difference by using the sound waves, as the inputs, at 
the two points on the cover portion 40, that is, at the first 
cover-portion opening portion 41 and the third cover-portion 
opening portion 43. Besides, by mounting a differential mike 
composed of one diaphragm with high density, it is possible 
to achieve a small-size, light-weight microphone unit. 
I0132 Besides, a structure may be employed, in which the 
Sound-wave arrival time from the first cover-portion opening 
portion 41 to the diaphragm 22 and the Sound-wave arrival 
time from the third cover-portion opening portion 43 to the 
diaphragm 22 become equal to each other. To equalize the 
Sound-wave arrival times to each other, a structure may be 
employed, in which for example, a Sound-wave route length 
from the first cover-portion opening portion 41 to the dia 
phragm 22 and a sound-wave route length from the third 
cover-portion opening portion 43 to the diaphragm 22 
become equal to each other. The route length may be, for 
example, the length of a line that connects the center of a 
section of the route. Preferably, the ratio between the route 
lengths is +20% (a range of 80% or higher to 120% or lower) 
and equal, so that the acoustic impedances are nearly equal, 
and it is possible to improve a differential-mike characteristic 
in especially a high-frequency band. 
0.133 According to this structure, it is possible to match 
the sound-wave arrival times, that is, the phases, from the first 
cover-portion opening portion 41 to the diaphragm 22 and 
from the third cover-portion opening portion 43 to the dia 
phragm 22 with each other and to achieve a higher-accuracy 
noise removal function. 

I0134) 5. Microphone Unit According To Fifth Embodi 
ment 

0.135 A structure of a microphone unit 5 according to a 
fifth embodiment is described with reference to FIGS. 10A 
and 10B. 
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0.136 FIG. 10A is a diagram showing an example of a 
structure of a microphone unit according to the present 
embodiment: an upper drawing is a sectional view of the 
microphone unit 5 according to the present embodiment; a 
lower drawing is a diagram schematically showing a plan 
view of the microphone unit 5 according to the present 
embodiment. Here, the same structures as those of the micro 
phone unit 2 that is described by using FIG. 4A and the 
microphone unit 4 that is described by using FIG. 9A are 
indicated by the same reference numbers; and detailed 
description of them is skipped. 
0.137 The microphone unit 5 according to the present 
embodiment includes the mike substrate 13. The mike sub 
strate 13 has: the first substrate opening portion 14 and the 
second Substrate opening portion 15 that face one Surface; and 
the Substrate internal space 12 that communicates with out 
side via the first Substrate opening portion 14 and the second 
substrate opening portion 15. The substrate internal space 12 
may be disposed in the vertical direction only of the region 
that at both ends thereof, includes the first substrate opening 
portion 14 and the second Substrate opening portion 15. 
Besides, the microphone unit 5 according to the present 
embodiment includes the partition portion 20. The partition 
portion 20 is disposed at the position to cover the entire first 
Substrate opening portion 14. Besides, the diaphragm 22 of 
the partition portion 20 is disposed at the position to cover 
part of the first substrate opening portion 14. These structures 
are the same as the microphone unit 2 that is described by 
using FIG. 4A. 
0.138. The microphone unit 5 according to the present 
embodiment includes the cover portion 40 that is put on a 
one-surface side of the mike substrate 13. The cover portion 
40 has: the first cover-portion opening portion 41; the second 
cover-portion opening portion 42; the third cover-portion 
opening portion 43; the fourth cover-portion opening portion 
44; the first cover-portion internal space 45; and the second 
cover-portion internal space 46. Besides, the microphone unit 
5 according to the present embodiment may include the signal 
process circuit 50. These structures are the same as the micro 
phone unit 4 that is described by using FIG.9A. 
0139 FIG. 10B is a sectional view for describing opera 
tion of the microphone unit 5 according to the present 
embodiment. 

0140. A sound pressure Pf5 of a sound wave, which enters 
from the third cover-portion opening portion 43, passes 
through the second cover-portion internal space 46 and 
reaches the diaphragm 22, is applied to one Surface of the 
diaphragm 22; a sound pressure Pb5 of a sound wave, which 
enters from the first cover-portion opening portion 41, passes 
through the first cover-portion internal space 45 and the sub 
strate internal space 12, and reaches the diaphragm 22, is 
applied to the other Surface of the diaphragm 22. Accordingly, 
the diaphragm 22 operates based on a difference between the 
sound pressure Pf5 and the sound pressure Pb5. In other 
words, the diaphragm 22 operates as a diaphragm of a differ 
ential mike. 

0141 Here, to obtain a good differential-mike character 
istic, the adhesion between the mike substrate 13 and the hold 
portion 24 becomes important. If there is an acoustic leak 
between the mike substrate 13 and the hold portion 24, the 
Sound pressure that enters from the second Substrate opening 
portion 15 cannot reach the diaphragm 22 and it is impossible 
to obtain a good differential-mike characteristic. In the 
present embodiment, in the first Substrate opening portion 14, 
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all the four edges of the lower surface of the hold portion 24 
that holds the diaphragm 22 are in tight contact with then 
upper Surface of the mike Substrate 13, an acoustic-leak mea 
Sure for this one surface is taken by means of a seal member 
or the like, it is possible to obtain a good differential-mike 
characteristic without unevenness and it is possible to obtain 
a microphone unit that is also resistant to an environmental 
change. 
0142. Accordingly, according to the microphone unit in 
the present embodiment, it is possible to detect the sound 
pressure difference by using the sound waves, as the inputs, at 
the two points on the cover portion 40, that is, at the first 
cover-portion opening portion 41 and the third cover-portion 
opening portion 43. Besides, by mounting a differential mike 
composed of one diaphragm with high density, it is possible 
to achieve a small-size, light-weight microphone unit. 
0.143 Besides, a structure may be employed, in which the 
Sound-wave arrival time from the first cover-portion opening 
portion 41 to the diaphragm 22 and the Sound-wave arrival 
time from the third cover-portion opening portion 43 to the 
diaphragm 22 become equal to each other. To equalize the 
Sound-wave arrival times to each other, a structure may be 
employed, in which for example, the Sound-wave route length 
from the first cover-portion opening portion 41 to the dia 
phragm 22 and the Sound-wave route length from the third 
cover-portion opening portion 43 to the diaphragm 22 
become equal to each other. The route length may be, for 
example, the length of a line that connects the center of a 
section of the route. Preferably, the ratio of the route length is 
+20% (a range of 80% or higher to 120% or lower) and equal, 
so that the acoustic impedances are nearly equal, and it is 
possible to improve a differential-mike characteristic in espe 
cially a high-frequency band. 
0144. According to this structure, it is possible to match 
the sound-wave arrival times, that is, the phases, from the first 
cover-portion opening portion 41 to the diaphragm 22 and 
from the third cover-portion opening portion 43 to the dia 
phragm 22 with each other and to achieve a higher-accuracy 
noise removal function. 
0145 6. Microphone Unit According To Sixth Embodi 
ment 

0146 A structure of a microphone unit 6 according to a 
sixth embodiment is described with reference to FIGS. 11A 
and 11B. 
0147 FIG. 11A is a diagram showing an example of a 
structure of a microphone unit according to the present 
embodiment: an upper drawing is a sectional view of the 
microphone unit 6 according to the present embodiment; a 
lower drawing is a diagram schematically showing a plan 
view of the microphone unit 6 according to the present 
embodiment. Here, the same structures as those of the micro 
phone unit 3 that is described by using FIG. 7A and the 
microphone unit 4 that is described by using FIG. 9A are 
indicated by the same reference numbers; and detailed 
description of them is skipped. 
0.148. The microphone unit 6 according to the present 
embodiment includes the mike substrate 16. The mike sub 
strate 16 has: the first substrate opening portion 14 and the 
second Substrate opening portion 15 that face one Surface; a 
third substrate opening portion 17 that face the other surface; 
and the Substrate internal space 12 that communicates with 
outside via the first Substrate opening portion 14, the second 
Substrate opening portion 15 and the third Substrate opening 
portion 17. The substrate internal space 12 may be disposed in 
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the vertical direction only of the third substrate opening por 
tion 17. Besides, the microphone unit 6 according to the 
present embodiment includes the partition portion 20. The 
partition portion 20 is disposed at the position to cover the 
entire first Substrate opening portion 14. Besides, the dia 
phragm 22 of the partition portion 20 is disposed at the posi 
tion to cover part of the first Substrate opening portion 14. 
These structures are the same as the microphone unit 3 that is 
described by using FIG. 7A. 
014.9 The microphone unit 6 according to the present 
embodiment includes the cover portion 40 that is put on a 
one-surface side of the mike substrate 16. The cover portion 
40 has: the first cover-portion opening portion 41; the second 
cover-portion opening portion 42; the third cover-portion 
opening portion 43; the fourth cover-portion opening portion 
44; the first cover-portion internal space 45; and the second 
cover-portion internal space 46. Besides, the microphone unit 
6 according to the present embodiment may include the signal 
process circuit 50. These structures are the same as the micro 
phone unit 4 that is described by using FIG.9A. 
0150. The microphone unit 6 according to the present 
embodiment, as shown in FIG. 11B, may join to the wiring 
substrate 30. The wiring substrate 30 holds the mike substrate 
16 and on which the wiring and the like, which guide an 
electrical signal based on the vibration of the diaphragm 22 to 
other circuits, are formed. Besides, the microphone unit 6 
according to the present embodiment may include the elec 
trodes 31 and 32 that are used to guide an electrical signal 
based on the vibration of the diaphragm 22 to the wiring 
substrate 30. Here, the two electrodes are shown in FIG. 11B: 
however, the shape and number of electrodes are not espe 
cially limited. 
0151. In the microphone unit 6 according to the present 
embodiment, as shown in FIG. 11B, the third substrate open 
ing portion 17 is able to be blocked by joining to the wiring 
substrate 30; and it becomes possible to use the substrate 
internal space 12 as a sound-wave route. 
0152 The wiring substrate 30 may be joined to the region 
that surrounds the third substrate opening portion 17 in all 
directions on the other surface of the mike substrate 16. For 
example, the wiring substrate 30 may include the seal portion 
33 that surrounds, without discontinuity, the circumference of 
the third substrate opening portion 17 on the other surface of 
the mike substrate 16 and joins the mike substrate 16 and the 
wiring substrate 30 to each other. In this way, it is possible to 
prevent a voice (acoustic leak) from entering the third Sub 
strate opening portion 17 via the gap between the mike Sub 
strate 16 and the wiring substrate 30. 
0153. The seal portion 33 may be formed of solder, for 
example. Besides, for example, the seal portion 33 may be 
formed of an electro-conductive adhesive such as silver paste 
or the like or of an adhesive that does not have electrical 
conductivity. Besides, for example, the seal portion 33 may be 
formed of a material such as an adhesive seal or the like that 
is able to secure air-tightness. 
0154 Next, operation of the microphone unit 6 according 

to the present embodiment is described by using FIG. 11B. 
0155. A sound pressure Pf6 of a sound wave, which enters 
from the third cover-portion opening portion 43, passes 
through the second cover-portion internal space 46 and 
reaches the diaphragm 22, is applied to one Surface of the 
diaphragm 22; a sound pressure Pb6 of a sound wave, which 
enters from the first cover-portion opening portion 41, passes 
through the first cover-portion internal space 45 and the sub 

Jun. 30, 2011 

strate internal space 12, and reaches the diaphragm 22, is 
applied to the other Surface of the diaphragm 22. Accordingly, 
the diaphragm 22 operates based on a difference between the 
sound pressure Pf6 and the sound pressure Pb6. In other 
words, the diaphragm 22 operates as a diaphragm of a differ 
ential mike. 

0156 Here, to obtain a good differential-mike character 
istic, the adhesion between the mike substrate 16 and the hold 
portion 24 becomes important. If there is an acoustic leak 
between the mike substrate 16 and the hold portion 24, the 
Sound pressure that enters from the second Substrate opening 
portion 15 cannot reach the diaphragm 22 and it is impossible 
to obtain a good differential-mike characteristic. In the 
present embodiment, in the first Substrate opening portion 14, 
all the four edges of the lower surface of the hold portion 24 
that holds the diaphragm 22 are in tight contact with the upper 
Surface of the mike Substrate 16, an acoustic-leak measure for 
this one surface is taken by means of a seal member or the like, 
it is possible to obtain a good differential-mike characteristic 
without unevenness and it is possible to obtain a microphone 
unit that is also resistant to an environmental change. 
0157 Moreover, as for the mike substrate 16, by blocking 
the third substrate opening portion 17 by means of the wiring 
substrate 30 to secure the substrate internal space 12, the 
member like the mike substrate 13 shown in the fifth embodi 
ment that seals the lower portion of the substrate internal 
space 12 becomes unnecessary, so that it is possible to curb 
the thickness of the mike substrate and it is possible to achieve 
the thin microphone unit 6. 
0158. Accordingly, according to the microphone unit in 
the present embodiment, it is possible to detect the sound 
pressure difference by using the sound waves, as the inputs, at 
the two points on the cover portion 40, that is, at the first 
cover-portion opening portion 41 and the third cover-portion 
opening portion 43. Besides, by mounting a differential mike 
composed of one diaphragm with high density, it is possible 
to achieve a small-size, light-weight microphone unit. 
0159 Besides, a structure may be employed, in which the 
Sound-wave arrival time from the first cover-portion opening 
portion 41 to the diaphragm 22 and the Sound-wave arrival 
time from the third cover-portion opening portion 43 to the 
diaphragm 22 become equal to each other. To equalize the 
Sound-wave arrival times to each other, a structure may be 
employed, in which for example, the Sound-wave route length 
from the first cover-portion opening portion 41 to the dia 
phragm 22 and the Sound-wave route length from the third 
cover-portion opening portion 43 to the diaphragm 22 
become equal to each other. The route length may be, for 
example, the length of a line that connects the center of a 
section of the route. Preferably, the ratio of the route length is 
+20% (a range of 80% or higher to 120% or lower) and equal, 
so that the acoustic impedances are nearly equal, and it is 
possible to improve a differential-mike characteristic in espe 
cially a high-frequency band. 
0160 According to this structure, it is possible to match 
the sound-wave arrival times, that is, the phases, from the first 
cover-portion opening portion 41 to the diaphragm 22 and 
from the third cover-portion opening portion 43 to the dia 
phragm 22 with each other and to achieve a higher-accuracy 
noise removal function. 
0.161 The present invention covers substantially the same 
structure (e.g., a structure that has the same function, method 
and result or a structure that has the same purpose and effect) 
as the structures described in the embodiments. Besides, the 
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present invention covers a structure in which an insubstantial 
portion in the structures described in the embodiments is 
replaced with another portion. Besides, the present invention 
covers a structure that is able to perform the same operation 
and effect or achieve the same purpose as the structures 
described in the embodiments. Besides, the present invention 
covers a structure in which prior art is added to the structures 
described in the embodiments. 
0162 For example, a structure is possible, in which the 
structure, like the microphone unit 1 described by using 
FIGS. 1A and 1B, which has an opening portion on one 
surface of the mike substrate and the structures, like the 
microphone unit 3 described by using FIGS. 7A and 7B and 
the microphone unit 6 described by using FIGS. 11A and 
11B, which have the third opening portion on the other sur 
face of the mike substrate are combined with each other. 
0163 Here, as for the microphone units 4 to 6 described in 
the fourth to sixth embodiments, preferably, the distance 
between the first cover-portion opening portion 41 and the 
third cover-portion opening portion 43 is set at 5.2 mm or 
shorter, so that it is possible to achieve a differential micro 
phone that is excellent in a distant-noise curb characteristic. 
0164 Besides, by equalizing the area ratio of the first 
cover-portion opening portion 41 and the third cover-portion 
opening portion 43 within +20% (a range of 80% or higher to 
120% or lower), the acoustic impedances are nearly equal, 
and it is possible to improve the differential-mike character 
istic in especially a high-frequency band. 
0.165 Moreover, by equalizing the volume ratio of the sum 
of the volume of the substrate internal space 12 and the 
volume of the first cover-portion internal space 45 to the 
volume of the third cover-portion internal space 46 within 
+50% (a range of 50% or higher to 150% or lower), the 
acoustic impedances are nearly equal, and it is possible to 
improve the differential-mike characteristic in especially a 
high-frequency band. 

1. A microphone unit that includes a microphone substrate 
and a partition portion that has a diaphragm; and converts an 
input sound wave into an electrical signal by vibrating the 
diaphragm by means of a difference between Sound pressures 
that act on both surfaces of the diaphragm; wherein the micro 
phone Substrate has a first Substrate opening portion and a 
second Substrate opening portion that are disposed on one 
Surface; 

the partition portion covers the first Substrate opening por 
tion; 

the diaphragm covers at least part of the first Substrate 
opening portion; and 

an internal space, which is a space including at least a 
Substrate internal space that is formed inside the micro 
phone substrate; and communicates from the diaphragm 
to outside via the first Substrate opening portion and the 
second Substrate opening portion, is formed. 

2. The microphone unit according to claim 1, wherein the 
Substrate internal space is disposed in a vertical direction of a 
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region that on both ends thereof, includes the first substrate 
opening portion and the second Substrate opening portion. 

3. The microphone unit according to claim 1, further com 
prising a cover portion that is put on a one-surface side of the 
microphone substrate; wherein 

the coverportion has: a first cover-portion opening portion; 
a second cover-portion opening portion; a third cover 
portion opening portion; a fourth cover-portion opening 
portion; a first cover-portion internal space that connects 
the first cover-portion opening portion and the second 
cover-portion opening portion to each other; and a sec 
ond cover-portion internal space that connects the third 
cover-portion opening portion and the fourth cover-por 
tion opening portion to each other, 

the first cover-portion internal space communicates with 
the outside via the first cover-portion opening portion 
and with the internal space via the second cover-portion 
opening portion; and 

the second cover-portion internal space communicates 
with the outside via the third cover-portion opening por 
tion and partitioned from the internal space by the par 
tition portion at at least part of the fourth cover-portion 
opening portion. 

4. The microphone unit according to claim 1, wherein the 
microphone Substrate is formed by attaching a plurality of 
substrates to each other in such a way that the substrate 
internal space is formed. 

5. The microphone unit according to claim 1, wherein the 
microphone substrate has a third substrate opening portion 
disposed on the other Surface; and 

the internal space connects the diaphragm and the outside 
to each other via the third Substrate opening portion 
besides the first Substrate opening portion and the sec 
ond Substrate opening portion. 

6. The microphone unit according to claim 5, wherein the 
Substrate internal space is disposed in a vertical direction of 
the third Substrate opening portion. 

7. The microphone unit according to claim 5, further com 
prising a wiring Substrate; wherein 

the wiring Substrate is disposed on a other-Surface side of 
the microphone Substrate and so joined to the other-side 
Surface side as to cover the third Substrate opening por 
tion. 

8. The microphone unit according to claim 3, wherein 
a sound-wave arrival time from the first cover-portion 

opening portion to the diaphragm and a Sound-wave 
arrival time from the third cover-portion opening portion 
to the diaphragm are equal to each other. 

9. The microphone unit according to claim3, further com 
prising a signal process circuit that is disposed on the one 
Surface side of the microphone substrate and in the second 
cover-portion internal space. 
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